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Abstract 


Heisenberg's energy-time uncertainty principle states: 
AE AT 2 hi/2 


There is a minimum for the product of the uncertainties of the energy, AE, and time, AT. This is not a statement 
about the inaccuracy of measurement instruments, nor a reflection on the quality of experimental methods; it 
arises from the wave properties inherent in the quantum mechanical description of nature. Even with perfect 
instruments and technique, the uncertainty is inherent in the nature of things. Note that ‘time’ is not an 
observable in quantum mechanics and classical mechanics as well! 


Although this has been verified by experiments, their interpretation concerning the nature of time depends on 
the process of measurement and operational definitions of these quantities as functions of the steps involved in 
comparing signals from observed events with standard or atomic clocks to give number values to the states 
associated with the configurations of the system under observation. 


The key question here is what is assumed to be the fundamental nature of time for quantum systems in 
which this relation applies. 


Examination of how time dilation and contraction effects are the result of ENERGY shifts in moving or observed 
systems with respect to standard [ e.g. atomic clocks] or subjective [e.g. our brains T-computer ] clocks that 
measure these effects. It is shown that these effects are really due to changes at the quantum excitation and 
decay modes of unstable or evolving systems manifested by reconfigurations resulting in the modification of the 
‘lifetimes' of excited states caused by altered energy levels in these quantum or classical systems. 


This is due to the increased or decreased net energy of the systems under observation. Time modification is 
examined in the context of the energy-time uncertainty principle and its ad hoc derivation in quantum mechanics. 


The result is that time dilation and contraction effects are really due to energy shifts in the source of signals [e.g. 
photons, particles, classical electromagnetic wave etc.] and time itself is a derived concept and not fundamental 
as it is generally assumed in derivations of Heisenberg's energy-time uncertainty relation. 

First we look at a review of the 7 principles found to be the actual 
nature of time. 


1. Philosophy of Time: time exists as information, NOT as a dimension. Time is as real as information is real. 


2. Arrows of Time: Quantum Arrows of Time [QATs] and all other arrows of time only exist as constructions from 
signal/information flow in causal networks. All arrows of time point from cause [source] to effect [sink] from 
simple 2-level systems at the quantum scale such as photon emission in atoms up through the cosmological 
domain through hierarchical scaling of interconnected causal networks at various plateaus of complexity [POCs]. 


3. Direction of Time: only exists as directions associated with vectors representing arrows of time pointing from 
cause to effect [source to sink] in the causal networks of the evolving universe. 


4. There is no Time to travel 'in', only space [i.e. the vacuum] where the 'now' created by our consciousness is all 
we can directly experience. Note that the vacuum exists as a physical entity and space is only a map of this 
fundamental basis for the universe. “The Map is not the territory” -Alfred Korzybski 

5. Our brains T-computer [see figure below] creates ‘time’ labeled maps of the patterns of observed changes in 


the configurations of matter in the universe into sequential time stamped and labeled memories. Change is a 
Fundamental property of the universe, time is not. 


“No change then means no time”- J. B. Priestley from ’Man and Time’ 1964, page 64. 
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Figure 1. The T-computer of the brains logic [confirmed by fMRI evidence] is illustrated above. 
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‘Attention’ focused on the k-th and j-th time labeled 
events in Memory shifts Infostates into the T-computer 
Stage Il for ‘time difference’ computations. 


6. The Problem of Time therefore has been solved by this author using Feynman Clocks, T-computers, and 
Causal Networks. See the following: 


7. The Vacuum is space and Time is a measure of Changes in the configuratons of matter floating on the surface 
of the vacuum. We attribute dimensions to the vacuum [space] as part of our application of geometry [models] to 
the real world. The vacuum is much more complex that mere ‘empty’ space. The vacuum is in fact a multi- 
vacuum with properties that depend locally on matter and globally on cosmic universality. Cosmological evolution 
is measured by the maps of change we construct using time as a metric. 


Note: the speed of light is a fundamental property of the multi-vacuum ‘surface’ of the deep energy sea that 
contains the missing mass and dark energy of the universe. This is why it can’t be violated by mythical particles 
such as tachyons or space-time fabrications and fantasies such as cosmic tunnels or EE 


See the following for a discussion of why space-time diagrams are wrong especially when looking at time as a 
fundamental property of the universe: 


Special Note: Time is still useful as a measure of change in our daily lives. Using repeating reproducible regular 
signal generating systems such as standard clocks [e.g. atomic clocks, watches, computer clocks etc.] gives us 
a way to create our ordered time maps. 


Time produced by comparison of a standard clock with the observed system and processed by our brains T- 
computer or similar ‘clocked’ information processing devices is ‘real’. The reality of time as a pacer of human 
activities is embedded in our lives. 


Now we look at the problems with the use of time in the 
uncertainty relation as it is conventionally used 


From the following paper The Time-Eneray Uncertainty Relation by Paul Busch we have the following ideas 


about time in quantum mechanics. 


“The time energy uncertainty relation has been a controversial issue since the advent of quantum 
theory, with respect to appropriate formalization, validity and possible meanings. 


The purpose of this chapter is to show that different types of time energy uncertainty relation 
can indeed be deduced in specific contexts, but that there is no unique universal relation that could 
stand on equal footing with the position-momentum uncertainty relation. 


To this end, we will survey the various formulations of a time energy uncertainty relation, with a brief 
assessment of their validity, and along the way we will indicate some new developments that 
emerged since the 1990s.” 


“The conundrum of the time energy uncertainty relation is related to an ambiguity concerning the 
role of time in quantum theory. In the first place, time is identified as the parameter entering the 
Schrodinger equation and measured by an external, detached laboratory clock. 


This aspect will be referred to as pragmatic, or laboratory, or external time. 


By contrast, time as dynamical, or intrinsic time is defined through the dynamical behavior of the 
quantum objects themselves. 


Finally, time can also be considered as an observable — called here observable time, or event 
time. These three aspects of time in quantum theory will be explained in some more detail.” 


Note: | will comment on the hidden or implicit assumptions and fundamental errors in each of these statements 
at the end of each. In all of these there are assumptions about how time is measured and comparisons to 
standard clocks. 

If you want to measure energy, you should somehow follow the wave-function evolution in time. To measure 
energy definitely, you should measure it during infinite time. If the time of measurement is limited, the energy is 
not definite. 


Where AT is the uncertainty in time measurement of an object. What does the AT mean, since t is not even an 
observable? We will discuss the answer to this below. 


The uncertainty principle for energy and time is not a canonical uncertainty relation because it is not 
based/produced by canonical Hamiltonian variables, instead it expresses dispersion and lifetime of a state. 
There is a confusion of a Cartesian space-time x, t (used as parameters) and canonical position and momenta 
(q,p) which are functions of these parameters (however simple in some cases, like q=x) 
The assumptions about spacetime are where the time paradoxes originate. 
In fact, there are various approaches and interpretations of time-energy uncertainty. For example: 

1. Energy-dispersion (AE) of a state and lifetime (At or ts) of the state itself. 

2. Energy exchange (AE) and time-frame (At) during which this can happen. 


3. Energy measurement (AE) and time (At) it needs for accuracy. 


AE has the meaning of uncertainty in the observed energy of a changing or evolving system. We have: 


AE AT 2 ħ/2 


If we solve for AT we have: 


AT = A/[2AE] 


We can see that as AE goes to infinity, AT goes to 0. This means that if big changes in the observed 
system’s energy of configuration occur, then AT approaches 0 uncertainty in the time measurement 
associated with the energy state changed regardless of the three interpretations listed above. This also 
means that as AE goes to 0, AT goes to infinity. This can be interpreted as “no change then means no 
time”! 


“We summarize [from Busch] the main types of time energy uncertainty relations and their range of validity 
depending on the interpretation of the quantities AT and AE”: 


(1) A relation involving external time is valid if AT is the duration of a perturbation or preparation process and AE 
is the uncertainty of the energy in the system. 


This assumes an external clock and there for an external tiem to mark the measured 
energy state changes of the observed system and that time has a fundamental nature 
like the space of the vacuum. is measured and comparisons to standard clocks. The 
fallacy here is that exists some sort of external time in addition to the other ‘times’. 
There is no fundamental ‘external time’ -SMH. 


(2) There is no limitation to the duration of an energy measurement and the disturbance or inaccuracy of the 
measured energy. 


Time is not measured but constructed from information generated by energy changes 
in the configuration of the observed system and the ‘duration’ of these processes is 
misnamed since time is not an observable but a construction and duration is a 
computed artifact of the observable ‘timeless’ energy changes between two events 
such as the start and end of an observed process -SMH. 


(3) There is a variety of measures of characteristic, intrinsic times, with ensuing universally valid dynamical 
time energy uncertainty relations, AE being a measure of the width of the energy distribution or its fine structure. 


There is not intrinsic time. Time is not measured but constructed from information 
generated by energy changes in the configuration of the observed system and 
‘intrinsic times’ are misnamed since time is not an observable and any assignment of 
intrinsic time to a system is as fallacious and artificial as saying it is driven ‘in time’ to 
change into another state in which time is a ‘dimension’ like ‘space’ in the false 
geometric models of space time that allow for time travel, time reversal and multiple 
[one or more] time dimensions. -SMH. 


(4) Event time observables can be formally represented in terms of positive operator valued measures over the 
relevant time domain. An observable time energy uncertainty relation, with a constant positive lower bound 
for the product of inaccuracies, is not universally valid but will hold in specific cases, depending on the structure 
of the Hamiltonian and the time domain. 
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Time is not measured but constructed from information generated by energy changes 
in the configuration of the observed system and ‘event time observables’ are 
misnamed since time is not an observable. Event times are time labeled detected 
events using the T-computer of the brain or a similar device to attach a number 
[memory location] to an information byte or word. Events thus marked with a time 
label can be organized and compared with other time labeled event to compute elapsed 
times or time differences between sequential events [stored in some sort of memory] 
with respect to a biological [e.g. the T-computer, intrinsic to the brain] or a standard 
clock [e.g. atomic clock, extrinsic to the brain]. Information generated [e.g. photons] 
by unstable systems that undergo entropy driven changes and therefore energy 
reconfigurations is used to construct event times and all other times associated with 
observed events. An ‘observable time energy uncertainty relation’ is a construction 
and not fundamental -SMH. 


(5) Time measurements by means of quantum clocks are subject to a dynamical time energy uncertainty 
relation, where the time resolution of the clock is bounded by the unsharpness of its energy. 


Time is not measured but constructed from information generated by energy changes in the 
configuration of the observed system. For example we have photon emission from electron transitions 
from an excited stae to a lower energy state in an atom. The photon carries the transition information in 
the form of its energy by the equation: 

E=hv 


where v is the time independent observable frequency of the photon. -SMH 


(6) Einstein’s photon box experiment constitutes a demonstration of the complementarity of time of passage 
and energy: as a consequence of the quantum clock uncertainty relation, the inaccuracy AE in the 
determination of the energy of the escaping photon limits the uncertainty AT of the opening time of the shutter. 
This is in accordance with the energy measurement uncertainty relation based on internal clocks discovered 
recently by Aharonov and Reznik. Time is not measured but constructed from information generated by 
energy changes in the configuration of the observed system and ‘internal clocks’ are merely unstable 
systems that undergo entropy driven changes and therefore energy reconfigurations. These systems 
may be called clocks but the fact remains that they are not operating in some fictitious realm called the 
‘time’ dimension asumed to have the property of ‘time passage’ -SMH. 


(7) Temporal diffraction experiments provide evidence for the objective indeterminacy of event time 
uncertainties such as time of passage. This is an erroneous concept because it assumes physical 
properties for time allowing for ‘diffraction’ which is in fact not possible. Time is not an object, it is a 
construction using information, standard clocks and a T-computer. This could be our brains T-computer 
or a device made by us modelec after it. -SMH. 


(8) A full-fledged quantum mechanical theory of time measurements is still waiting to be developed. The 
error here is that time measurements depend on processes of mapping signals from evolving systems 
with signals from a standard clock onto a memory state with an assigned a numerical ‘time’ or time 
difference as a label for the observed and recorded states of the evolving system such as the before 
[initial] and the after [final] configurations. There is no need for a quantum mechanical theory of time 
since time is a construction and not fundamental to quantum mechanical processes involving 
reconfigurations of the unstable systems and their energy states.-SMH. 


Is this energy-time uncertainty relation useful? 


Yes, if you have the correct theory of time as information originating in changing or 
evolving systems and compared to a standard clock using the T-computer in our brain. 
The various types of time listed above are all constructions from observed energy 
changes in a given system and are not fundamental like matter and the vacuum. 


Space-time constructions are misleading and should be replaced by causal networks 
from which time can be derived. 


